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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To instantaneously adjust an optimum visual 
angle direction matching with a required observation 
point while holding the visual angles of respective liquid 
crystal display panel stages to a fixed state, by providing 
a means dividing a liquid crystal display panel group 
constituted of MXN pieces of liquid crystal panels and 
supplying a voltage at every divided unit. 
CONSTITUTION: Voltage adjustment circuits 7 adjust 
drive voltages supplied to respective liquid crystal 
display panels 1 of MXN pieces of liquid crystal panels. 
Voltage adjusting variable resistors 8 set adjustment 
voltages applied to the voltage adjustment circuits 7. By 
adjusting the voltage supplied from a power source 6 
with respective variable resistor values of the voltage 
adjusting variable resistors 8 in a voltage adjustment box 
9, the drive voltages applied from the voltage adjustment 
circuits 7 to respective liquid crystal display panels 1 are 
adjusted at every liquid crystal display panel stage. Thus, 
respective liquid crystal pan/els change the optimum 

visual angles by the applied drive voltages. In such a manner, by respectively adjusting the 
voltage adjusting variable resistors 8 at every stage according to the position of the observation 
point, the required optimum visual angles at every stage are obtained. 
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* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[fclaim(s)] 

[Claim 1]In a liquid crystal display which arranged in N piece (N is two or more positive integers) 
length horizontally M liquid crystal display panels (M is a positive integer) which display a 
character or a picture planate, A liquid crystal display having divided a liquid crystal display panel 
group which comprised a liquid crystal display panel of this MxN individual, and having this 
divided voltage supply means that supplies voltage for every unit. 

[Claim 2]The liquid crystal display according to claim 1, wherein a unit of said division makes a 
unit N pieces arranged horizontally. 

[Claim 3]The liquid crystal display according to claim 1, wherein the number of units of said 
division is one. 

[Claim 4]The liquid crystal display comprising according to any one of claims 1 to 3: 
A voltage regulation circuit where said voltage, supply means adjusts voltage. 

A variable resister for voltage adjustment for controlling voltage t of this voltage regulation circuit. 

[Claim 5]The liquid crystal display comprising according to any one of claims 1 to 3: 
A memory measure in which said voltage supply means holds two or more digital value of a 
programmed voltage of a liquid crystal display panel group for said every divided unit. 
A storage control means which controls this memory measure. 

A D/A converter which transforms into a pressure value of an [analog. a .digital pressure value : 
read from said memory measure. 

[Claim 6]A D/A converter which transforms into a pressure value of an analog a digital pressure 
value to which said voltage supply means is outputted #r;omia.'ParaJJel./pu1put; fport^and^his Wi , :r . . 
parallel output port, The iliquid crystal display according to any one of claims 1 to 3 comprising a 
personal computer which a, programmed voltage of a liquid crystal display .panel .group for said; 
every divided unit is memorized, and is outputted to said parallel output. port, 
[Claim 7]The liquid crystal display comprising according, to .claim, 5: , r . r 
A decoder which said storage control means has an interface with an .external; device, and ... 
decodes directions from this external device. V mIj.n ■ n-: '? <v: -vy w b \, / 

A memory selecting means which reads the contents of said, memory measure ; according to an 
output of a decoder. m-. ; -i v , - : , - u 

[Claim 8]The liquid crystal display comprising according to claim 5: 

A counter with which said storage control means serves as a cycle which reads the contents of 
said memory measure. 

A memory selecting means which reads two or. more digital value memorized by said memory 
measure according to a cycle of this counter one by one. 

[Claim 9]said counter — the number iof partitions — said — the liquid crystal display according 
to claim 7 providing more than one. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the liquid crystal display which put in order two 

or more liquid crystal display panels planate. 

[0002] 

[Description of the Prior Artj Drawing 10 is a mimetic diagram showing the conventional liquid 
crystal display constituted by putting in order two or more liquid crystal display panels planate. 
In a figure, the static-drives type liquid crystal display panel in which 1 used the twisted nematic 
type, and 2 are the liquid crystal display panel stages which arranged two or more static-drives 
type liquid crystal display panels 1 horizontally, and 3 is the liquid crystal display combined so 
that the liquid crystal display panel stage 2 might be accumulated on a lengthwise direction. 
Drawing 1 1 is a detail view of the display surface angle adjusting part of the aforementioned 
liquid crystal display 3 which put the liquid crystal display panel 1 in order planate. 
In a figure, the hinge with which 4 fixes the lower part of the liquid crystal display panel stage 2 
pivotable, and 5 are adjusters which adjust the display surface angle of the liquid crystal display 
panel stage 2. 

Drawing 12 is a power-system figure showing the supplying system of the power supply to each 
liquid crystal display panel 1 of the aforementioned liquid crystal display 3 which put the liquid 
crystal display panel 1 in order planate, and 6 is a power supply which supplies the driver voltage 
for driving each liquid crystal display panel 1 in a figure. Drawing 13 is a sectional view showing 
the normal of each panel surface when each liquid crystal panel stage 2 when the liquid crystal 
display 3 was seen from a certain station P is seen, and the angle (it is hereafter called a viewing 
angle) to make. 

In a figure, they are a viewing angle when theta 1 looks at the highest rung of the liquid-crystal- 
display stage 2 from the station P, and a viewing angle when theta 2 looks at the bottom 
similarly. 

[0003]Next, operation is explained. Generally, the liquid crystal display using a twisted nematic 
type has the visual angle dependency from which light transmittance changes, when driver 
voltage is constant, and the viewing angle which looks at a liquid crystal display panel changes. 
Also when the liquid crystal driving voltage which drives a liquid crystal display panel also in a 
fixed viewing angle changes, there is a driver voltage dependency from which light transmittance 
changes. For this reason, it depends for the viewing angle (this viewing angle is hereafter called 
the optimal viewing angle) from which contrast becomes the maximum with this character on the 
driver voltage which drives a liquid crystal display panel. An example of change by the driver 
voltage of the optimal viewing angle is shown in drawing 14 . In a figure, an angle considers as 
minus the angle which looks up at the angle in the case of the normal line direction of a liquid- 
crystal-display side considering it as 0 degree, and looking up from the bottom from plus and a 
top. 

[0004]Hereafter, it explains in detail, referring to drawings. Since the power source wire from the 
power supply 6 is uniformly wired in drawing 1 2 t o each liquid crystal display panel 1, service 
voltage is the same about all the liquid crystal display panels 1. Therefore, although it becomes 
the same [ the contrast which is a ratio of the luminosity of the light of the portion which light 
when each display panel is seen in the same viewing angle is penetrating, and the portion which 
is not penetrated ], Since each part will be seen in a different viewing angle when seeing each 
portion of a display surface from one station, the contrast of each part changes with visual angle 
dependency of the above-mentioned light transmittance. For this reason, since the viewing angle 
theta 1 of the highest rung differs from the viewing angle theta 2 of the bottom greatly in the 
large-sized liquid crystal display 3 which put the liquid crystal display panel 1 in order planate as 
shown in drawing 13 , contrast is changing a lot. In the conventional liquid crystal display 3 in 
order to solve this problem, in order to lean each liquid crystal display panel stage 2 at an angle 
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which is different for every stage to the station side and to make it a viewing angle approach the 
optimal viewing angle for every display stage, the viewing angle was adjusted with the following 
methods. 

[0005] Hereafter, the adjustment method of the angle of the liquid crystal display panel stage 2 is 
explained using drawing 1 1 . It is the screw inserted in the screw hole where the adjuster 5 was 
turned off by the frame of the liquid crystal display panel stage 2 in the figure, The liquid crystal 
display panel stage 2 falls down the hinge 4 on a fulcrum by what the adjuster 5 is loosened for 
(it fastens) to the front (display side), and it is adjusted like highest rung viewing-angle thetala 
and bottom viewing-angle theta2a so that a viewing angle may approach the optimal viewing 
angle, as shown in drawing 1 5 . 
[0006] 

[Problem(s) to be Solved by the Invention]Since the conventional liquid crystal display was 
constituted as mentioned above, it is necessary to adjust a viewing angle for every step. It could 
not adjust from the place left since a means to adjust inclination of the liquid crystal display 
panel stage 2 was uniting with each panel stage, and tuning took time, and there were problems, 
like the structure of the housing which mounts a liquid crystal display panel becomes 
complicated further, and a device becomes expensive. 

[0007]It aims at obtaining the device which this invention was made in order to cancel the above 
problems, and it does not need the mechanical mechanism for adjusting the viewing angle of a 
display surface, and can adjust the optimal visual angle direction according to the station of a 
request of the viewing angle of each liquid crystal display panel stage in an instant while it has 
been fixed. 
[0008] 

[Means for Solving the Problem]In a liquid crystal display which arranged in N piece (N is two or 
more positive integers) length horizontally M liquid crystal display panels (M is a positive integer) 
in which a liquid crystal display concerning the 1st invention displays a character or a picture 
planate, A liquid crystal display panel group which comprised a liquid crystal display panel of this 
MxN individual is divided, and this divided voltage supply means that supplies voltage for every 
unit is established. 

[0009]A liquid crystal display concerning the 2nd invention forms a means to supply voltage for 
every unit of this, by making into a unit N pieces horizontally arranged in a unit of said division. 
[0010] A liquid crystal display concerning the 3rd invention forms a means to supply voltage 
which became independent to all the liquid crystal display panels. 

[001 1]A liquid crystal display concerning the 4th invention provides a variable resister for voltage 
adjustment for controlling voltage of a voltage regulation circuit which adjusts voltage, and this 
voltage regulation circuit as said voltage supply means. 

[001 2]A memory in which a liquid crystal display concerning the 5th invention holds two or more 
digital value of a programmed voltage of a liquid crystal display panel group for said every divided 
unit as said voltage supply means, A memory control circuit which controls this memory, and a 
D/A converter which transforms into a pressure value of an analog a digital pressure value read 
from said memory are formed. 

[001 3]A liquid crystal display concerning the 6th invention as said voltage supply means A 
parallel output port, A D/A converter which transforms into a pressure value of an analog a 
digital pressure value outputted from this parallel output port, and a personal computer which 
said divided programmed voltage of a liquid crystal display panel group for every unit is 
memorized, and is outputted to said parallel output port are formed. 

[0014]As said storage control means, a liquid crystal display concerning the 7th invention has an 
interface with an external device, and establishes a memory selecting means which reads the 
contents of said memory measure according to an output of a decoder which decodes directions 
from this external device, and a decoder. 

[001 5]A liquid crystal display concerning the 8th invention forms a read-out means which reads 
said two or more digital value one by one according to a cycle of a counter which serves as a 
cycle which reads the contents of said memory as said memory control means, and this counter. 
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[001 6]a liquid crystal display concerning the 9th invention — said counter — the number of 

partitions — said — it is made to provide more than one 

[0017] 

[Function]In the liquid crystal display concerning the 1st invention, said liquid crystal display 
panel group is divided, and a voltage supply means supplies voltage for every divided unit of this. 
[0018]In the liquid crystal display concerning the 2nd invention, the place made into the unit of 
division of the liquid crystal display panel arranged in the transverse direction has the feature, 
and a voltage supply means supplies voltage to it for every unit of this. 

[0019]In the liquid crystal display concerning the 3rd invention, a voltage supply means supplies 
voltage independently of all the liquid crystal display panels. 

[0020]In the liquid crystal display concerning the 4th invention, a voltage regulation circuit 
changes the service voltage to a liquid crystal display panel by turning the volume of a variable 
resister to voltage adjustment, and changing resistance. 

[0021]In the liquid crystal display concerning the 5th invention, Make the memory measure 
memorize two or more kinds of digital pressure values equivalent to the optimal viewing angle as 
a pattern beforehand, and by a storage control means. This digital pressure value corresponding 
to each divided liquid-crystal-display group is read, the read digital value is changed into analog 
voltage with a D/A converter, and each display panel group is supplied. 
[0022]In the liquid crystal display concerning the 6th invention, Two or more kinds of digital 
pressure values corresponding to each divided liquid-crystal-display group which the storage 
parts store of the personal computer was made to memorize beforehand are read using the input 
means of the keyboard etc. which a personal computer has, The read data is outputted to a 
parallel output port, this outputted data is changed into analog voltage with a D/A converter, and 
each display panel group is supplied. 

[0023]In the liquid crystal display concerning the 7th invention, The signal with which an 
interfacing means with the external device which a storage control means has includes the 
address etc. of the memory measure sent from an external device is received, It changes into 
analog voltage, reading data from a memory measure with the address which decoded and 
decoded the received signal by the decoder, and covering this data over a D/A converter, and 
each display panel group is supplied. 

[0024]In the liquid crystal display concerning the 8th invention, the counter formed in the 
storage control means starts a periodic reading means for every constant period. The started 
periodic reading means reads two or more kinds of digital pressure values corresponding to each 
divided liquid-crystal-display group which was being made to memorize beforehand from a 
memory measure. A D/A converter changes the read digital value into analog voltage, and 
supplies it to each display panel group. 

[0025]In the liquid crystal display concerning the 9th invention, the place in which said counter 
was formed corresponding to each divided liquid-crystal-display group has the feature, and each 
counter starts a memory selecting means an original cycle respectively. The started memory 
selecting means means reads two or more kinds of digital pressure values corresponding to each 
divided liquid-crystal-display group which was being made to memorize beforehand from a 
memory measure. A D/A converter changes the read digital value into analog voltage, and 
supplies it to each display panel group. 
[0026] 
[Example] 

One or less example and one example of this invention are described. Drawing 1 is a power- 
system figure showing the supplying system of the power supply to the liquid crystal display 
panel of the liquid crystal display by this invention, and the voltage regulation circuit which 
adjusts the driver voltage which supplies 7 to each liquid crystal display panel 1 in a figure, and 8 
are variable resistors for voltage adjustment which set up the adjustment voltage given to the 
voltage regulation circuit 7. Drawing 2 is a mimetic diagram showing the liquid crystal display by 
this invention, and 9 is the voltage adjustment box which summarized the variable resistor 8 for 
voltage adjustment to one place. 

[0027]Next, operation is explained. By adjusting each variable resistor value of the variable 
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resistor 8 for voltage adjustment collected into the voltage adjustment box 9 in the voltage 
supplied from the power supply 6, the driver voltage given to each liquid crystal display panel 1 
from the voltage regulation circuit 7 is adjusted every liquid crystal display panel stage 2. 
Therefore, the optimal viewing angle changes with the driver voltages given as each liquid crystal 
display panel 1 was shown in drawing 14 . In this way, the desired optimal viewing angle is 
acquired for every stage by adjusting each variable resistor 8 for voltage adjustment for every 
stage according to the position of a station. 

[0028]The example 2 above and Example 1 formed the voltage regulation circuit 7 and the 
variable resistor 8 for voltage adjustment so that the driver voltage supplied to each liquid 
crystal display panel 1 might be adjusted every liquid crystal display panel stage 2, but. If it is 
made to provide for each liquid crystal display panel of every, the optimal viewing angle can be 
adjusted for every liquid crystal display panel. By doing in this way, if the screen of the same 
liquid crystal display is seen from a different viewpoint, another screen can be seen, and various 
display effects can be acquired. For example, when the liquid crystal display 3 is installed in the 
front face of the device which moves to the upper and lower sides of escalator etc., Since the 
optimal viewing angle changes, those who take this escalator and move by indicating the screen 
suitable can change the screen on the liquid crystal display 3, and can enjoy various screens, as 
escalator moves. 

[0029] Drawing 3 and drawing 4 explain other examples of this invention to example 3 pan. The 
memory which memorizes the digital data which is equivalent to the voltage which supplies 12 
(12a, 12b, 12c) to the liquid crystal display panel 1 in drawing 3 (memory measure), The D/A 
(digital analog) converter from which 13 changes the value of these memories into analog 
voltage, A memory write means to generate a write timing signal when 10 writes data in said 
memory, The memory selecting means which generates a timing signal and an address for 1 1a to 
read data from a memory, The address register holding an address in case 1 7a accesses the 
memory 12 with which the memory selecting means 11a is provided, 18 is a data register holding 
write data when writing data in the memory 12, and constitutes a storage control means from 
the memory write means 10 and the memory selecting means 1 1a. Drawing 4 is a figure showing 
an example of the data pattern beforehand written in the memory 12. 

[0030]Hereafter, operation is explained. By carrying out the address, write data, and writing 
instruction of the memory 12 beforehand with the switch (not shown) etc. which are connected 
to the memory selecting means 1 1a, the memory write means 10 is operated and data is written 
in the memory 12. The address of the memory 12 accessed at this time is held at the address 
register 1 7a, and data is held at the data register 1 8. In order to acquire the optimal viewing 
angle of the liquid crystal display panel stage 2, the address which specified and specified the 
address with the switch etc. which are not illustrated by the memory selecting means 1 1a is 
made to hold to the address register 17a, and any one of the memories 12a, 12b, and 12c is 
chosen. The data of the selected memory 12 is held by the register who is not illustrating, D/A 
converter 13 changes this register's output into analog voltage, it is given to each liquid crystal 
display panel stage 2, and the desired optimal viewing-angle pattern is obtained. What is 
necessary is for the adjustment accuracy of the driver voltage applied to the liquid crystal 
display panel stage 2 just to determine a memory and the number of bits of a D/A converter. 
This is explained supplementarily by drawing 4 . It is shown that drawing 4 applies driver voltage 
as shown in the right-hand side of a figure corresponding to each stage of the liquid crystal 
display panel stage 2. Although three kinds of patterns (a, b, c) are shown by a diagram, these 
support the memories 12a, 12b, and 12c, respectively. Thus, the desired optimal viewing angle is 
securable by having a memory which memorizes the pattern of driver voltage and changing 
required-number **** and this from the exterior for a predetermined pattern to this. 
[0031]The memory write means 10 and the memory selecting means 11a can be easily 
constituted by forming the switch corresponding to the number of bits of a memory, the number 
of the memories which should be chosen, and the writing control signal of the memory. Or the 
same function is realizable by mounting a parallel output interface board in a personal computer, 
and outputting a predetermined value to a parallel output interface board from the keyboard of a 
personal computer. In an example, although the example which sets up the optimal viewing angle 
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about the liquid crystal display panel group 2 was shown, various setting out, such as carrying 
out for every liquid crystal display panel, can be performed by changing the number of the 
memories 12. Although RAM (Random Access Memory) was used as the memory 12 in the 
example, if ROM (Read Only Memory) is used, the memory write means 10 is unnecessary. 
[0032]In example 4 Example 3, although the example of the liquid crystal display 1 and one was 
shown, the memory selecting means 1 1a and the memory write means 10, A memory can be 
changed monitoring the display displayed on the display which an external device has by pulling 
these out to the exterior of the liquid crystal display 3. The pattern set as a liquid crystal display 
is also externally manageable by transmitting the data which should be written in and carried out 
via a communication line. By doing in this way, it becomes possible to perform adjustment for 
acquiring the optimal viewing angle from a remote place, and tuning becomes very easy. 
[0033]The infrared remote control which example 5 drawing 5 is a figure showing the example of 
further others of this invention, and generates a signal for 16 to control the memory 12 from the 
outside in a figure, the electric eye which receives the signal with which 15 was emitted from 
this infrared remote control 16, the remote control decoder which 14 comes out of the signal 
which the electric eye 15 received, and is encoded, and 1 1b are memory selecting means to 
which the memory 12 is moved by the remote control decoder 14. The same thing as the above- 
mentioned example attaches the same numerals, and omits explanation. 

[0034] As this example chooses the pattern beforehand set up by remote control, for example 
using wireless remote control, such as infrared remote control, it aims at the increase in 
efficiency of tuning. If the address of the memory 12 is directed using the infrared remote 
control 16, the electric eye 15 will receive the infrared rays coded and emitted from this infrared 
remote control 16, and the remote control decoder 14 will decode. The voltage pattern set up by 
giving the decoded codes (address for accessing the memory 12, etc.) to the memory selecting 
means 11b can be chosen. Therefore, it becomes possible to set up become the desired optimal 
viewing angle by remote control in a station. The infrared remote control 16 is used and ** which 
sets various patterns as the memory 12 is made, and since adjustment becomes possible only by 
remote control operation in this example, it is effective in the ability to perform adjustment of 
the optimal viewing angle very easily from a distant place in addition to the effect of Example 3 
and Example 4. 

[0035]Although example 6 Example 1 adjusts the optimal viewing angle of each liquid crystal 
display panel stage 2 according to the station of one point, the optimal viewing angle will 
separate from fixing the optimal viewing angle according to one station, when there are two or 
more stations greatly for another station. In order to cancel such a problem, time to become the 
optimal viewing angle in any station can be periodically obtained by changing periodically the 
liquid crystal driving voltage value fixed to constant value in a specific voltage range. 
[0036]This is explained using drawing 6 and drawing 7 . Drawing 6 is a sectional view showing the 
viewing angle to each liquid-crystal-display stage 2 when the liquid crystal display 3 is seen from 
two stations, theta 4 is a viewing angle of the bottom theta 2 at the viewing angle of the bottom, 
a viewing angle when theta 3 looks at the highest rung of the liquid crystal display panel stage 2 
from the station Q further, and the appearance in a viewing angle when the inside P and Q of a 
figure sees a station and theta 1 looks at the highest rung of the liquid crystal display panel 
stage 2 from the station P respectively, and the appearance. Drawing 7 is a graph which shows 
the liquid crystal driving voltage dependency of the optimal viewing angle, and V1, V2, V3, and V4 
are liquid crystal driving voltages when the optimal viewing angle is set to theta 1, theta 2, theta 
3, and theta 4 in a figure, respectively. 

[0037]What is necessary is for what is necessary to be just to set the driver voltage of V1 and 
the bottom as V2, and just to set up the driver voltage of the highest rung similarly V3 and V4, 
respectively in the case of the station Q, in order to set each liquid crystal display panel stage 2 
as the optimal viewing angle doubled with the station P, if drawing 7 is seen. Therefore, in order 
to acquire the optimal viewing angle periodically in both each stations P and Q, the display of the 
highest rung should just fluctuate liquid crystal driving voltage periodically between V1 and V3, 
and, in the case of the bottom, should just fluctuate liquid crystal driving voltage periodically 
between V2 and V3 in a similar manner. An example of this voltage variation is shown in drawing 
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8.' In a figure, although the maximum and the minimum of liquid crystal driving voltage of each 
stage synchronize and it is shown, it is not required to make it synchronize especially, when 
synchronizing, in a certain station, all the display stages serve as the optimal viewing angle 
simultaneously, and when not synchronizing, each display stage serves as the optimal viewing 
angle individually. In drawing 8 , although the voltage variation waveform is drawn in sine wave, it 
should just set up a variation pattern and a cycle so that desired display properties may be 
acquired. 

[0038] Drawing 9 is a figure showing the example for realizing the above, and 19 is a counter 
which the cycle which reads the contents of the memory 1 2 is set up and outputs the signal of 
overflow or underflow with a constant period in a figure. 

1 1c and 1 1d are memory selecting means which build in count-up or the address register 17b to 
count down for the address which accesses the memory 12 (12a, 12b, 12c, 12d) with the output 
of this counter within the limits of predetermined. 

In a figure, the same thing as an above-mentioned example attaches the same numerals, and 
omits explanation. Drawing 9 (a) is an example which changes the liquid crystal driving voltage of 
each liquid crystal display panel stage 2 the same cycle, and drawing 9 (b) shows an example 
changed with a different cycle. 

[0039] Hereafter, it explains, referring to a figure. If the counter 19 generates the signal of 
overflow or underflow after constant period progress, the address register 17b will count up or 
count down with this signal. With this, the memory 12 is accessed as the memory selecting 
means 1 1c is also at the value of the address register 17b, and data is read. It is held at the data 
register which is not illustrated, the output of this data register is changed into analog voltage 
with D/A converter 13, and the read data is supplied to each display panel group 2. Liquid crystal 
driving voltage can be periodically changed by repeating this operation for every constant period. 
It shall write in RAM beforehand like [ when using ROM as the memory 12, the memory write 
means 10 is unnecessary, and / when using RAM ] the time of Example 1. 
[0040] Drawing 9 (b) shows one example which changes the cycle for every stage of the liquid 
crystal display panel stage 2. The differences from drawing 9 (a) are only the number of the liquid 
crystal display panel stages 2 having provided the counter 1 8 and the address register, and 
having changed the arrangement of the memory 1 2. Although the data to each liquid crystal 
display panel stage 2 was similarly read in the example of drawing 1 9 (a), it is read for every 
stage in this example. Since it is the same as that of the case of drawing 9 (a) about operation, 
explanation is omitted. 

[0041]Also in this example, as Example 3 thru/or Example 5 explained, it is feasible using a 
personal computer, a communication line, or a remote control. By doing in this way, the contents 
(pattern of voltage by which it should be generated) of the memory 12 can be easily rewritten 
from the outside, various flexibility increases and adjustment becomes very easy. 
[0042] 

[Effect of the Invention]As explained above, in this invention, it can supply independently for 
every liquid crystal display panel group. 

Therefore, since adjustment of the optimal viewing angle is attained for every liquid crystal 
display panel group by an electronic method and the structure of a housing also becomes easy, a 
legible and cheap liquid crystal display can be provided. 

[0043]Since the unit of division was used as the liquid crystal display panel stage, adjustment of 
the optimal viewing angle becomes controllable for every stage of a liquid crystal display, and 
conspicuousness of the upper row when it sees from the same station, and the lower berth can 
be made comparable. 

[0044]Since the feed voltage to all the liquid crystal display panels can be set up uniquely, even 
if it sees from various stations with the difference of elevation, it becomes possible to obtain 
comparable conspicuousness. 

[0045]Since it was made to change service voltage by changing the volume of a variable resister, 
adjustment of the optimal viewing angle can be performed simply. 

[0046]Various pressure values are memorized to the memory measure, and since voltage was 
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8.* In a figure, although the maximum and the minimum of liquid crystal driving voltage of each 
stage synchronize and it is shown, it is not required to make it synchronize especially, when 
synchronizing, in a certain station, all the display stages serve as the optimal viewing angle 
simultaneously, and when not synchronizing, each display stage serves as the optimal viewing 
angle individually. In drawing 8 , although the voltage variation waveform is drawn in sine wave, it 
should just set up a variation pattern and a cycle so that desired display properties may be 
acquired. 

[0038] Drawing 9 is a figure showing the example for realizing the above, and 19 is a counter 
which the cycle which reads the contents of the memory 12 is set up and outputs the signal of 
overflow or underflow with a constant period in a figure. 

1 1c and 1 1d are memory selecting means which build in count-up or the address register 17b to 
count down for the address which accesses the memory 12 (12a, 12b, 12c, 12d) with the output 
of this counter within the limits of predetermined. 

In a figure, the same thing as an above-mentioned example attaches the same numerals, and 
omits explanation. Drawing 9 (a) is an example which changes the liquid crystal driving voltage of 
each liquid crystal display panel stage 2 the same cycle, and drawing 9 (b) shows an example 
changed with a different cycle. 

[0039] Hereafter, it explains, referring to a figure. If the counter 19 generates the signal of 
overflow or underflow after constant period progress, the address register 17b will count up or 
count down with this signal. With this, the memory 12 is accessed as the memory selecting 
means 11c is also at the value of the address register 17b, and data is read. It is held at the data 
register which is not illustrated, the output of this data register is changed into analog voltage 
with D/A converter 13, and the read data is supplied to each display panel group 2. Liquid crystal 
driving voltage can be periodically changed by repeating this operation for every constant period. 
It shall write in RAM beforehand like [ when using ROM as the memory 12, the memory write 
means 10 is unnecessary, and / when using RAM ] the time of Example 1. 
[0040] Drawing 9 (b) shows one example which changes the cycle for every stage of the liquid 
crystal display panel stage 2. The differences from drawing 9 (a) are only the number of the liquid 
crystal display panel stages 2 having provided the counter 18 and the address register, and 
having changed the arrangement of the memory 12. Although the data to each liquid crystal 
display panel stage 2 was similarly read in the example of drawing 19 (a), it is read for every 
stage in this example. Since it is the same as that of the case of drawing 9 (a) about operation, 
explanation is omitted. 

[0041]Also in this example, as Example 3 thru/or Example 5 explained, it is feasible using a 
personal computer, a communication line, or a remote control. By doing in this way, the contents 
(pattern of voltage by which it should be generated) of the memory 12 can be easily rewritten 
from the outside, various flexibility increases and adjustment becomes very easy. 
[0042] 

[Effect of the Invention]As explained above, in this invention, it can supply independently for 
every liquid crystal display panel group. 

Therefore, since adjustment of the optimal viewing angle is attained for every liquid crystal 
display panel group by an electronic method and the structure of a housing also becomes easy, a 
legible and cheap liquid crystal display can be provided. 

[0043]Since the unit of division was used as the liquid crystal display panel stage, adjustment of 
the optimal viewing angle becomes controllable for every stage of a liquid crystal display, and 
conspicuousness of the upper row when it sees from the same station, and the lower berth can 
be made comparable. 

[0044]Since the feed voltage to all the liquid crystal display panels can be set up uniquely, even 
if it sees from various stations with the difference of elevation, it becomes possible to obtain 
comparable conspicuousness. 

[0045]Since it was made to change service voltage by changing the volume of a variable resister, 
adjustment of the optimal viewing angle can be performed simply. 

[0046]Various pressure values are memorized to the memory measure, and since voltage was 
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supplied by reading it, adjustment of the optimal viewing angle becomes very easy. 

[0047]Since it had the personal computer, adjustment of the optimal viewing angle becomes very 

easy. 

[0048]Since the memory measure was made accessible from the exterior, adjustment of the 
optimal viewing angle of a liquid crystal display is attained from a remote place. 
[0049]Since change of contrast was enabled periodically, the same conspicuousness can be 
obtained even if stations differ. 

[0050]Since it enabled it to change a cycle for every divided liquid crystal display panel group, a 
comparable legible liquid crystal display can be provided in any stations. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a power-system figure of the liquid crystal display of one example of this 
invention. 

[Drawing 2] It is a mimetic diagram showing the liquid crystal display of one example of this 
invention. 

[Drawing 3] It is a functional block diagram showing the liquid crystal display of one example of 
this invention. 

[Drawing 4] It is a driver voltage setting pattern figure of the liquid crystal display of one example 
of this invention. 

[Drawing 5] It is a functional block diagram showing the liquid crystal display of one example of 
this invention. 

[Drawing 6] It is a sectional view for explaining the viewing angle of the liquid crystal display of 
one example of this invention. 

[Drawing 7] It is a figure showing the driver voltage dependency of the optimal viewing angle of 
the liquid crystal display of one example of this invention. 

[Drawing 8] It is a figure showing the example of setting out of the driver voltage of the liquid 
crystal display of one example of this invention. 

[Drawing 9] It is a block diagram of a means to generate periodically the liquid crystal driving 
voltage of the liquid crystal display of this invention. 

[Drawing 10] It is a mimetic diagram showing the conventional liquid crystal display. 
[Drawing 1 1] It is a detail view of the display surface angle adjusting part of the conventional 
liquid crystal display. 

[Drawing 12] It is a power-system figure of the conventional liquid crystal display. 
[Drawing 13] It is a sectional view for explaining the viewing angle of the conventional liquid 
crystal display. 

[Drawing 14l lt is a figure showing the driver voltage dependency of the optimal viewing angle of 
the conventional liquid crystal display. 

[Drawing 15l lt is a sectional view for explaining the viewing angle of the conventional liquid 
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crystal display. 
[Description of Notations] 

1. Liquid crystal display panel 

2. Liquid crystal display panel stage 

3. Liquid crystal display 

6. Power supply 

7. Voltage regulation circuit 

8. Variable resistor for voltage adjustment 

9. Voltage adjustment box 

10. Memory write means 

1 1 a, 11b, 11c, and 1 1 d. Memory selecting means 

12 Memory 

1 3. D/A converter 

14. Remote control decoder 

15. Electric eye 

1 6. Infrared remote control 

1 7a and 1 7b. Address register 

18. Data register 

1 9. Counter 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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